The differential effects of age on psychometric intelligence have been documented (Kaufman, 1990; Matarazzo, 1972) . Analyses of the Wechsler-Bellevue Scale (WB-I; Wechsler, 1939) , Wechsler Adult Intelligence Scale (WAIS; Wechsler, 1955) , and Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 1981) standardization data demonstrated that declines were more striking on the Performance Scale than on the Verbal Scale. Sattler (1982) also analyzed data from the standardization sample of the WAIS-R and showed that to maintain the same IQ values across the lifespan additional scaled-score points must be awarded with increasing age. This was more apparent for the Performance Scale subtests than for the Verbal Scale subtests. These findings are consis-tent with the theory of fluid and crystallized intelligence in that Performance or fluid abilities change more over the lifespan than Verbal or crystallized abilities.
This investigation sought to extend Sattler's (1982) work on the WAIS-R to the WAIS-III (Wechsler, 1997) by determining how allotment of scaled-score points for the same level of achievement changes as a function of age. A second purpose was to evaluate age effects on WAIS-III performance in terms of the Horn-Cattell constructs of crystallized and fluid intelligence (Horn, 1985) .
METHOD
The WAIS-III standardization sample is divided into 13 age groups, each consisting of 200 participants (100 male, 100 female), with the exception of age ranges 65 to 69 years (90 males, 110 females), 70 to 74 years (88 males, 112 females), 75 to 79 years (83 males, 117 females), 80 to 84 years (54 males, 96 females), and 85 to 89 years (32 males, 68 females), where females outnumber males. Stratification was based on 1995 U.S. Census data and included age, gender, race/ethnicity, educational level, and geographic region of residence.
The norms on the WAIS-III are in increments of 2 years for individuals in the age range 16 to 19 years, 5 years for those 20 to 34 years, 10 years for persons 35 to 64 years, and 5 years for individuals 65 to 89 years. (Wechsler, 1997) gives scaled-score points for raw scores on the 14 subtests by age.
The following procedure was used to determine age changes in the allotment of scaled-score points. The raw score for each subtest that equaled the average scaled score ( M ϭ 10) in the reference group of persons 20 to 34 years of age was found in Table A .2 in the WAIS-III manual (Wechsler, 1997) . When a range of raw scores was given, the lower limit of the range was used. From these raw scores, scaled scores from Table A.1 were then obtained for the 13 age groups (i.e., 16-17 years, 18-19 years, 20-24 years, 25-29 years, 30-34 years, 35-44 years, 45-54 years, 55-64 years, 65-69 years, 70-74 years, 75-79 years, 80-84 years, and 85-89 years) . By subtracting 10 from each of these scaled scores, the number of points above or below the average of the 20-to 34-year reference group was determined for each subtest. This method reveals the level of performance for each of the age groups that corresponds to average performance in the reference group and allows for a gross evaluation of how well the WAIS-III data conform with expectations based on the Horn-Cattell theory of intelligence. Table 1 indicates that there were few differences in the verbal abilities of the younger and older age groups. The Information subtest shows the most stability across the age range. For example, a raw score of 14 yields a scaled score of 10 in the reference group and also yields a scaled score of 10 for persons 85 to 89 years old. Conversely, the LetterNumber Sequencing subtest displays the greatest difference across age groups among the Verbal subtests. A raw score of 11 produced a scaled score of 10 in the reference group, but at ages 85 to 89 years, this same raw score yields a scaled score of 15. The five scaled-score points awarded at ages 85 to 89 years for a raw score of 11 changes the percentile for the raw score from the 50th to the 95th. Table 1 shows that there are differences in nonverbal ability between younger and older adults. Subtests that assess speed of information processing show the greatest difference as one moves from the younger to the older age groups. For example, in the reference group, raw scores of 33 on Symbol Search and 76 on Digit Symbol-Coding yield scaled scores of 10. However, at ages 85 to 89, these same raw scores convert to scaled scores of 19 and 18, respectively. The 9 and 8 additional scaled-score points awarded at ages 85 to 89 change the percentiles for raw scores of 33 and 76 from the 50th to the 99th.
RESULTS AND DISCUSSION

WAIS-III Performance Across the Lifespan
The increments in Table 1 reflect meaningful differences in cognitive functioning that are associated with age changes. These differences are more clearly seen by examination of the raw score points needed at the various age groups to obtain an average scaled score (see Table 2 ). For example, in the reference group, a Digit Symbol-Coding raw score of 76 yields a scaled score of 10. However, at ages 85 to 89, a raw score of only 33 is required to obtain a scaled score of 10. Thus individuals in the oldest age group need 43 fewer raw-score points than the reference group to obtain an average level of performance relative to their agemates. Conversely, scores on the Information, Vocabulary, and Comprehension subtests show minimal differences across age groups.
Fluid and Crystallized Intelligence in Reference to the WAIS-III
The changes in scaled-score points on WAIS-III subtests with age may be interpreted according to Horn-Cattell constructs (Horn & Hofer, 1992) . The additional scaled-score points awarded to the Letter-Number Sequencing subtest and to the Performance Scale subtests likely reflect differences across the age span in working memory, processing speed, perceptual-organization, and the capacity to handle mental operations that involve nonverbal, abstract reasoning. If these subtests are viewed as measures of fluid intelligence, and the remaining verbal subtests are classified as measures of crystallized intelligence, then the WAIS-III age norms are consistent with theory-based predictions that fluid abilities show a more pronounced decrement with age than do crystallized abilities.
Based on past research with the WAIS-R, the majority of WAIS-III subtests cannot be designated unequivocally as measures of either crystallized or fluid intelligence (Horn & Hofer, 1992; Kaufman, Ishikuma, & Kaufman, 1994; Stone, 1992; Woodcock, 1990) . However, this limitation can be addressed by focusing on scores from the Vocabulary and Matrix Reasoning subtests. The former is a prototypical measure of crystallized intelligence, whereas the latter is an exemplar of fluid intelligence (Horn, 1991) . The Matrix Reasoning subtest, which has no time limits or bonus points for rapid solution, was included in the WAIS-III battery to specifically enhance measurement of abstract, fluid reasoning without the confound of performance speed (The Psychological Corporation, 1997). As can be seen from Table 1 , Vocabulary performance peaks within the age range 45 to 54 years and differences do not emerge across groups until the eighth decade of life. Conversely, scores on Matrix Reasoning are at a peak for persons at 16 to 17 years of age and differences first become evident for persons 45 to 54 years of age. These observations indicate that the relationship of age to crystallized abilities is distinctly different from the corresponding relationship of age to fluid abilities. Within the limitations imposed by a cross-sectional design, these findings are consistent with previous research in that crystallized intelligence appears less vulnerable than fluid intelligence to the effects of aging (Kaufman & Horn, 1996) and that the latter abilities peak in late adolescence (Wang & Kaufman, 1993) . These findings also agree with those from the New York Twin Study that used a longitudinal design and four assessment points (McArdle, Prescott, Hamagami, & Horn, 1998) . Focusing only on the Vocabulary (crys- tallized ability) and Block Design (fluid abilities) subtests, no age-related changes emerged for Vocabulary, whereas Block Design performance demonstrated a declining age curve.
Implications
The present study indicates that, with advancing age, performance on subtests measuring speed of information processing and perceptual organization change substantially whereas many verbal subtests show minimal or no change. Thus the constructs of crystallized and fluid intelligence may help practitioners arrive at clinically meaningful interpretations of WAIS-III scores for individual examinees. These findings hold even when level of education is considered across the adult age range. Cross-sectional research using the WAIS-III standardization sample has shown that when scores were adjusted for the impact of education, Verbal subtests minimally changed with age, whereas Performance subtests showed a progressive decline with age (Kaufman & Lichtenberger, 1999) . The present results indicate that identical scaled scores for older examinees on the Performance Scale do not reflect the same degree of proficiency as they do for younger subjects. On the other hand, it is important to recognize that scaled scores on the Verbal Scale, with the exception of Letter-Number Sequencing, reflect the same level of proficiency with older adults as they do with younger adults.
